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1
AUTOSTEREOSCOPIC DISPLAY METHOD
AND SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the priority of Chinese patent
application number 201310136018 x, filed on Apr. 18, 2013,
the entire contents of which are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

The present invention generally relates to three-dimen-
sional (3D) display technologies and, more particularly, to the
methods and systems for processing and displaying 3D
images.

BACKGROUND

A person’s left eye and right eye are in different horizontal
positions separated by a small distance, resulting in two
slightly different retinal images viewed by the person’s left
eye and right eye. The disparity between the different retinal
images, observations of scenes from the left eye and the right
eye, is called parallax. The human brain processes the difter-
ent retinal images with the parallax to form a stereoscopic
image.

Certain stereoscopic display technologies are based on
such parallax concept. Conventional stereoscopic display
devices often require viewers to wear three-dimensional (3D)
glasses for viewing different images with parallax. However,
if a viewer is already wearing another type of glasses (such as
glasses to correct near-sightedness or far-sightedness), the
viewer needs to put on two pairs of glasses overlapping each
other in order to watch the stereoscopic display, which makes
it inconvenient for the viewer. In addition, a pair of 3D glasses
usually have a fixed width between two legs of the glasses,
and thus do not always fit all viewers. This may cause undes-
ired viewing experience for certain viewers. Therefore,
autostereoscopic display systems, which do not require view-
ers to wear 3D glasses in order to view 3D images, are attract-
ing more and more people’s attention.

The autostereoscopic display technology often uses a ste-
reoscopic or light separation device, such as a lenticular-lens
device, placed over a display to display 3D images. However,
the light separation device is often unable to completely sepa-
rate images for the left eye and images for the right eye, which
may cause some of the left image seen by the right eye and
some of the right image seen by the left eye. Such crosstalk
may result in the “ghost” phenomenon.

The crosstalk or ghost phenomenon may be reduced or
partially eliminated by using the more sophisticated optical
design and process technology. However, the cost may be
increased significantly. The disclosed methods and systems
are directed to solve one or more problems set forth above and
other problems.

BRIEF SUMMARY OF THE DISCLOSURE

One aspect of the present disclosure includes a method for
a stereoscopic display system, which has a display panel
containing an array of display units and a plurality of stereo-
scopic devices coupled to the display panel to affect three-
dimensional (3D) display. The method includes receiving a
3D image to be displayed on the array of display units. The 3D
image contains a left image and a right image and the display
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units contain left display units for the left image and right
display units for the right image. The method also includes
determining original display values for the display units to
display the 3D image, and determining a coupling relation-
ship between the display units and the sterecoscopic devices.
Further, the method includes determining a crosstalk condi-
tion based on the coupling relationship between the display
units and the stereoscopic devices, and adjusting the original
display values of display units based on the coupling relation-
ship, the crosstalk condition, and the original display values
of both the left display units and the right display units such
that the crosstalk condition is cancelled. The method also
includes displaying the 3D image using the adjusted display
values of the display units.

Another aspect of the present disclosure includes a stereo-
scopic display system. The display system includes a display
panel containing an array of display units, a plurality of
stereoscopic devices coupled to the display panel to effect
three-dimensional (3D) display, and a controller. The control-
ler is configured to receive a 3D image to be displayed on the
array of display units, where the 3D image contains a left
image and a right image and the display units contain left
display units for the left image and right display units for the
right image. The controller is also configured to determine
original display values for the display units to display the 3D
image, to determine a coupling relationship between the dis-
play units and the stereoscopic devices, and to determine a
crosstalk condition based on the coupling relationship
between the display units and the stereoscopic devices. Fur-
ther, the controller is configured to adjust the original display
values of display units based on the coupling relationship, the
crosstalk condition, and the original display values of both the
left display units and the right display units such that the
crosstalk condition is cancelled. The controller is also con-
figured to display the 3D image using the adjusted display
values of the display units.

Other aspects of the present disclosure can be understood
by those skilled in the art in light of the description, the
claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary stereoscopic display sys-
tem consistent with the disclosed embodiments;

FIG. 2 illustrates a block diagram of a controller consistent
with the disclosed embodiments;

FIGS. 3A-3B illustrate an exemplary 3D display device
consistent with the disclosed embodiments;

FIG. 4 illustrates an exemplary operation process consis-
tent with the disclosed embodiments;

FIGS. 5A-5C illustrate exemplary configurations ofthe 3D
display device consistent with the disclosed embodiments;

FIGS. 6 A-6B illustrate display units adjustments for even-
number of columns of display units configurations consistent
with the disclosed embodiments;

FIG. 7 illustrates an exemplary 3D display device configu-
ration with an odd number of columns of display units con-
sistent with the disclosed embodiments; and

FIG. 8 illustrates display units adjustments for an odd-
number of columns of display units configurations consistent
with the disclosed embodiments.

DETAILED DESCRIPTION

Reference will now be made in detail to exemplary
embodiments of the invention, which are illustrated in the
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accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings to refer to
the same or like parts.

FIG. 1 illustrates an exemplary environment incorporating
certain aspects of the invention. As shown in FIG. 1, a three-
dimensional (3D) display system 100 may include a 3D dis-
play device 110 and a base 120. The 3D display system 100
may include any appropriate system that is capable of pro-
cessing and displaying two-dimensional (2D) or 3D images,
such as a computer, a television set, a smart phone, or a
consumer electronic device. Although 3D display system 100
is shown as a notebook computer, any device with computing
power may be used.

The 3D display device 110 may include any appropriate
type of 3D display screen based on plasma display panel
(PDP) display, field emission display (FED), cathode ray tube
(CRT) display, liquid crystal display (LCD), organic light
emitting diode (OLED) display, or other types of displays.
Further, 3D display device 110 may also be touch-sensitive,
i.e., a touch screen. Other display types may also be used.

Base 120 may include any appropriate structures and com-
ponents to support operations of 3D display system 100. For
example, base 120 may include a controller to control opera-
tion of 3D display device 110. FIG. 2 illustrates an exemplary
controller consistent with the disclosed embodiments.

As shown in FIG. 2, controller 200 may include a processor
202, a random access memory (RAM) unit 204, a read-only
memory (ROM) unit 206, an input/output interface unit 208,
a driving unit 210, and a communication interface 212. Other
components may be added and certain devices may be
removed without departing from the principles of the dis-
closed embodiments.

Processor 202 may include any appropriate type of graphic
processing unit (GPU), general-purpose microprocessor,
digital signal processor (DSP) or microcontroller, and appli-
cation specific integrated circuit (ASIC), etc. Processor 202
may execute sequences of computer program instructions to
perform various processes associated with display system
100. The computer program instructions may be loaded into
RAM 204 for execution by processor 202 from read-only
memory 206 to process various 3D images.

Input/output interface 208 may be provided for users to
input information into 3D display system 100 or for the users
to receive information from 3D display system 100. For
example, input/output interface 208 may include any appro-
priate input device, such as a remote control, a keyboard, a
mouse, an electronic tablet, a voice communication device, or
any other optical or wireless input device. Further, driving
unit 210 may include any appropriate driving circuitry to
drive various devices, such as 3D display device 110.

Further, communication interface 212 may provide com-
munication connections such that controller 200 may be
accessed by and/or communicate with other processors or
systems through computer networks or other communication
links via various communication protocols, such as transmis-
sion control protocol/internet protocol (TCP/IP) and hyper
text transfer protocol (HTTP).

FIG. 3A shows an exemplary parallax-barrier 3D display
device 110. As shown in FIG. 3A, a parallax barrier device
302 is placed next to a display panel or screen 310 with a
closely coupled configuration. As described above, the dis-
play screen 310 may be a PDP display, FED, CRT display,
LCD, OLED display, or other types of flat panel displays. The
plurality of parallax barriers 302 may be placed on top of the
display screen 310 or below the display screen 310.

Alternatively, FIG. 3B shows an exemplary lenticular-lens
3D display device 110. As shown in FIG. 3B, lenticular lens
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device 320 may be placed on top of the display screen 310 or
below the display screen 310 to form the 3D display device
110, also with a closely coupled configuration. Although
parallax barriers 302 and lenticular lens 320 are used for
illustrative purposes, any appropriate type of spectroscopic or
light separation device may be used. Further, to simplify the
illustrations, lenticular lens 320 are used in this disclosure as
the stereoscopic device or the light separation device used in
the 3D display device 110.

During operation, 3D display system 100 (e.g., processor
202) may perform certain processes to display 3D images.
FIG. 4 illustrates an exemplary operation process 400 consis-
tent with the disclosed embodiments.

As shown in FIG. 4, at the beginning of process 400, 3D
display system 100 may receive a 3D image to be displayed
(402). The 3D display system 100 may receive the input 3D
image from any appropriate source, such as an internal stor-
age, an external storage, a network source, or a broadcasting
source, etc. A 3D image may include two or more view
images. For example, a 3D image may include a left image
and a right image, or may include more than two left images
and more than two right images.

If the 3D display system 100 does not have configuration
information about the light separation device used in the 3D
display device 110, the 3D display system 100 may first
determine the light separation device configuration (404). For
example, 3D display system 100 may determine what type of
the light separation device and dimensional and position
information of the light separation device. In one embodi-
ment, the 3D display system 100 may determine that the light
separation device is a lenticular lens device 320 including a
plurality lenticular lens with specific length and width of
individual lenticular lens, and the angle between the lenticu-
lar lens and x-axis or y-axis of the display screen 310. A
lenticular lens may also refer to as an individual stereoscopic
device or individual light separation device.

Further, if 3D display system 100 does not have the con-
figuration information of the display panel pixels or sub-
pixels, the 3D display system 100 may determine the pixel or
sub-pixel configuration of the display panel 310 (406).

Display panel 310 may comprise pixels that are arranged in
aregular two-dimensional grid. Further, the pixel grid may be
divided into single-color regions that contribute to displayed
color when viewed at a distance, and each single-color region
may be referred to as a sub-pixel. Thus, a pixel may include
more than one sub-pixels. For example, a pixel of display
panel 320 may include three (red, green, and blue) sub-pixels
that can be separately addressed to display an image element.
For illustrative purposes, pixels and sub-pixels may be used
interchangeably and may be referred as display units.

The 3D display system 100 may determine the dimensional
and position information of the pixels and/or sub-pixels of
display panel 320. Further, the 3D display system 100 may
determine a coupling relationship between the light separa-
tion device (e.g., lenticular lens 320) and the display panel
pixels (408).

For example, based on the configuration information of the
lenticular lens device 320 and the configuration information
of the display panel 310, the 3D display system 100 may
determine how many pixels or sub-pixels are covered by each
lenticular lens and/or the angle between the lenticular lens
and the pixel columns, etc.

The coupling relationship may impact display quality of
the 3D image. For example, for a particular light separation or
spectroscopic device, a less number of the display pixels may
generate a clearer 3D image display, but the stereoscopic
viewing area may be relatively small. On the other hand, if a
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greater number of the display pixels is used, a wider viewing
area may be obtained, but the image clarity may be reduced.

FIGS. 5A-5C illustrates an exemplary configuration of the
lenticular lens and pixels. As shown in FIG. 5A, two columns
of pixels or sub-pixels are covered by a single lenticular lens.
That is, each lenticular lens of the lenticular lens device 320
covers a column of left image pixel 510 and a column of right
image pixel 520, horizontally. The left image pixel and the
right image pixel may refer to an individual pixel for an image
viewable to the left eye (a left image) and an individual pixel
for a image viewable to right eye (a right image), respectively.
The 3D image includes the left image and the right image.

As shown in FIG. 5B, four columns of pixels or sub-pixels
are covered by a single lenticular lens. That is, each lenticular
lens of the lenticular lens device 320 covers two columns of
left image pixels 510 and two columns of right image pixels
520, horizontally. Other configurations may also be used.

The configurations in both FIG. 5A and FIG. 5B use even-
number of columns of pixels corresponding to a single len-
ticular lens. However, an odd number of columns of pixels
may also be used.

As shown in FIG. 5C, three columns of pixels or sub-pixels
are covered by a single lenticular lens. That is, each lenticular
lens of the lenticular lens device 320 covers one column of left
image pixel 510, one column of right image pixel 520, and
one column of spare or blank pixel 530. Other configurations
may also be similarly used.

After determining the coupling relationship between the
light separation device configuration and the display panel
pixel configuration (408), the 3D display system 100 may
determine a crosstalk condition based on the coupling rela-
tionship between the light separation device configuration
and the display panel pixel configuration (410).

The crosstalk condition, as used herein, may refer to a
condition in which light from the left image pixels and light
from the right image pixels cannot completely separated by
the light separation device such that a portion of the light from
the left image pixels goes into the right eye of the viewer and
aportion of the light from the right image pixels goes into the
left eye of the viewer. More particularly, the crosstalk condi-
tion may indicate which pixels may contribute to the
crosstalk.

For example, for even number of columns of pixels, the 3D
display system 100 may determine that the left pixels con-
tribute to the crosstalk and the right pixels also contribute to
the crosstalk, and that the left pixels and the right pixels
contribute evenly or symmetrically. For odd number of col-
umns of pixels, the 3D display system 100 may determine that
the blank pixel may contribute to the crosstalk, differently
from the left pixel and the right pixel. Any appropriate
crosstalk condition determination method may be used.

The 3D display system 100 may also determine original
display values of the display pixels or display units for dis-
playing the 3D image (412). That is, to display the 3D image,
display values, such as brightness or intensity, of the display
pixels are obtained from image processing units.

Further, the 3D display system 100 may adjust certain
display values of the display pixels or display units to reduce
the crosstalk condition (414). That is, before displaying the
3D image using the display units, the display values for the
display units are adjusted first. For example, the 3D display
system 100 may adjust an intensity of the display panel pixels
based on the coupling relationship between the light separa-
tion device and the display panel pixels and the cross-talk
condition.

For example, when an even number of display pixels are
used, e.g., as the display pixels shown in FIG. 5A, the inten-
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sity of a left pixel is denoted as ‘L’ and the intensity of a right
pixel is denoted as ‘R’. Based on the crosstalk condition, a
portion of contents (with a ratio of ‘a’) of a left pixel may
enter into a viewing area for a right pixel and, at the same
time, a portion of contents (also with a ratio ‘e’ because of the
symmetric arrangement of the left pixels and right pixels) of
aright pixel may enter into a viewing area for a left pixel. The
ratio of ‘e’ may also be referred as a crosstalk ratio, indicating
the degree of crosstalk between the left pixel and the right
pixel.

Thus, the intensity of the light from the left pixel entering
into the viewing area of the left pixel is (L-a*L), “*’ is the
multiplication operator, and the intensity of the light from the
right pixel entering into the viewing area of the left pixel is
(a*R). Similarly, the intensity of the light from the right pixel
entering into the viewing area of the right pixel is (R-a*R),
and the intensity of the light from the left pixel entering into
the viewing area of the right pixel is (a*L).

To adjust for such crosstalk condition, the 3D display sys-
tem 100 may adjust the intensity of the left pixels and the right
pixels in advance, before the pixels are displayed based on the
original intensity. For example, the 3D display system 100
may adjust the intensity of the left pixel as (M*L-N*R) and
the intensity of the right pixel as (M*R-N*L)), where ‘M’ and
‘N’ are coefficients.

Then, the intensity of the light from the left pixel entering
into the viewing area of the left pixel is (M*L-N*R)-o*
(M*L-N*R)), and the intensity of the light from the right
pixel entering into the viewing area of the left pixel is (a*
(M*R-N*L)). Similarly, the intensity of the light from the
right pixel entering into the viewing area of the right pixel is
(M*R-N*L)-a*(M*R-N*L)), and the intensity of the light
from the left pixel entering into the viewing area of the right
pixel is (a*(M*L-N*R)).

The total intensity of the viewing area for the left pixel and
the total intensity of the viewing area for the right pixel satisfy
the following equation:

(M*R-N*LY*a+(M*L-N*R)=L;
(M*L-N*RY*a+(M*R-N*L)=R:

That is, by pre-adjusting the intensity of the left pixel in view
of' the intensity of the right pixel and pre-adjusting the inten-
sity of the right pixel in view of the intensity of the left pixel,
the crosstalk in the viewing area of the left pixel and the
crosstalk in the viewing area of the right pixel are cancelled
such that the original values of ‘[’ and ‘R’ can be viewed by
the left eye and the right eye of the viewer. The equations can
be solved as:

T1-a?

Inpractice, the value of ‘.’ may be a relative small number
within the range of (0,1). The values for ‘M’ and ‘N” may be
determined based on various criteria. For example, for sim-
plicity purpose, the values for ‘M” and ‘N’ may be set as
M=1.0, and N=c.. Or the values for ‘M’ and ‘N’ may be set as
M=1.0+a; and N=c.. Further, the values for ‘M’ and ‘N’ may
also be set as M=1.0+f3, N=c, and o and [} are coefficients
having close values, such as [f-al<0.1, and 0=a=<0.3,
0=f=0.3. Other values for ‘M’ and ‘N’ may also be used.
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Thus, when an even number of pixels are used correspond-
ing to a lenticular lens (or a stereoscopic unit), the intensity of
the left pixel can adjusted by multiplying the intensity of the
left pixel by a greater-than-one factor then minus the intensity
of the right pixel by a smaller factor, and the intensity of the
right pixel can adjusted by multiplying the intensity of the
right pixel by a greater-than-one factor then minus the inten-
sity of the left pixel by a smaller factor. The crosstalk can then
be significantly reduced or cancelled.

FIG. 6 A and FIG. 6B illustrate adjusted left and right pixels
consistent with the disclosed embodiments. As shown in FIG.
6A, corresponding to the pixel/lenticular lens configuration in
FIG. 5A, one left pixel and one right pixel horizontally cor-
respond to one lenticular lens, and the intensity of the left
pixel and the right pixel is adjusted as (M*L-N*R) and
(M*R-N*L), respectively. As shown in FIG. 6B, correspond-
ing to the pixel/lenticular lens configuration in FIG. 5B, two
left pixels and two right pixels correspond to one lenticular
lens, and the intensity of the left pixels and the right pixels is
adjusted as (M*L-N*R) and (M*R-N*L), respectively.

Returning to FIG. 4, on the other hand, when an odd num-
ber of display pixels are used, e.g., as the display pixels shown
in FIG. 5C, it may be difficult to determine the intensity of the
spare pixel (e.g., the middle pixel in a three-pixel configura-
tion). For example, if the intensity of the spare pixel in the
middle ofthe left pixel and the right pixel is set to ‘0, i.e., the
pixel is black, the crosstalk between the left pixel and right
pixel may be substantially reduced, because the left pixel and
the right pixel are separated by the middle pixel. However,
because the spare pixel is black, the intensity of the entire
image may be reduced significantly. Further, such configura-
tion may be cause obvious Moire phenomenon. On the other
hand, when filing the spare pixel, both left pixel and right
pixel may be affected by the crosstalk between the spare pixel
and the left or right pixel. Thus, the spare pixel ‘B’ may also
be referred as a crosstalk effect pixel. That is, the spare pixel
‘B’ may include any pixels between the left pixel(s) and the
right pixel(s) and contributing or causing crosstalk to the left
pixel(s) and the right pixel(s).

In certain embodiments, the intensity of the spare pixel ‘B’
may be configured as (y*L+y*R), where ‘Y’ is a coefficient. A
portion of the light from the spare pixel ‘B* may enter the
viewing area for the left pixel ‘I’, and a portion of the light
from the spare pixel ‘B’ may enter the viewing area for the
right pixel ‘R’, as shown in FIG. 7.

More particularly, the portion of contents of the spare pixel
‘B’ into the areas of the left pixel ‘L.’ and the right pixel ‘R’
may have the same ratio of ‘a’. The ration ‘e’ may include
any appropriate number. For example, the value of ‘o’ may be
0.5, i.e., half of the light of the spare pixel ‘B’ enters into the
left image area and half of the light of the spare pixel ‘B’
enters into the right image area.

Thus, the intensity for the left pixel in the left viewing area
with the crosstalk is (L+B/2)=(L+0.5 (y*L+y*R)), which is
equivalent to a crosstalk of 0.5y*R from a right pixel into the
total intensity (L+0.5y*L) of a left pixel. At the same time, the
intensity for the right pixel in the right viewing area with the
crosstalk is (R+B/2)=(R+0.5 (y*L+y*R)), which is equivalent
to a crosstalk of 0.5y*L from a left pixel into the total intensity
(R+0.5y*R) of a right pixel. Thus, the intensity of the left
pixel and the right pixel is adjusted to satisfy the equations as
follows:

(M*L-N*R)+0.5(y*L+y*R)=L+0.5y*L;

(M*R-N*L)+0.5(y*L+y*R)=R+0.5y*R;
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That is, the adjusted intensity of the left pixel and the right
pixel cancels the crosstalk, as shown in FI1G. 8. In other words,
by pre-adjusting the intensity of the left pixel in view of the
intensity of the right pixel, pre-adjusting the intensity of the
right pixel in view of the intensity of the left pixel, and
pre-setting the intensity of the spare pixel in view of the
intensity of the left pixel and the right pixel, the crosstalk
condition caused by the spare pixel can be cancelled. Solving
the equations to get:

M=1.0+0.5y; N=0.5y

Taking into account the uniformity of the image intensity
of the entire array of the display pixels or display units, the
value of ‘y’ may be set as: y=0.5. Thus, the values of ‘M’ and
‘N’ can be set as: M=1.25, N=0.25.

Inthis case, the crosstalk caused by the spare pixel ‘B’ may
be significantly reduced. Further, other values of ‘y’ can also
be used. For example, a smaller value of ‘y> may be used to
further reduce the crosstalk, while the value of “yalso is set to
higher than the threshold for causing the Moire phenomenon.
In certain embodiments, the values of ‘y’ may be set as
0.3=y=0.5. Also, the value of M can be set as M=1.0+f3, and
IB- 0f 0.5y1=0.1, 0=f=0.3. Other configurations may also be
used.

Although the intensity is used for illustrative purposes,
other display values, such as power, color, brightness, and/or
energy, etc., can be similarly used under appropriate circum-
stances. After the display values display panel pixels are
adjusted to reduce or cancel the crosstalk condition (414), the
3D display system 100 may display the 3D image on the
display panel (416).

Although only a single column of spare pixels ‘B’is used to
illustrate the crosstalk adjusting algorithms, more than one
columns of spare pixels ‘B’ can be used. When a single
column of spare pixels is used, the arrangement of the light
separation device may be configured to position the single
column of spare pixels in the middle of the light separation
device. However, when more than one columns (e.g., 3, 5,
etc.) of spare pixels ‘B’ are used, the middle column of the
more-than-one columns may be positioned in the middle of
the light separation device.

Further, when more than one columns of spare pixels ‘B’
are used, the pixel adjustment may be performed based on the
above algorithms of a single column of spare pixels. Specifi-
cally, the display values of the left pixels and the right pixels,
as well as a column of spare pixels (e.g., a middle column)
may be calculated, as explained above. Further, the display
values of the other columns of the spare pixels may be derived
from the calculated column of spare pixels. For example, the
display value of the calculated column of spare pixels may be
assigned accordingly to the other columns of the spare pixels.
Other methods may also be used.

By using the disclosed methods and systems, various ste-
reoscopic image display applications may be implemented.
The 3D images are pre-processed according to individual
display units (e.g., pixels or sub-pixels) such that the display
values of the individual display units are adjusted prior to
actual display to avoid or significantly reduce crosstalk
among the display units. In other words, by adjusting the
display values of the display units, the crosstalk caused by
other display units in the particular display unit can be can-
celled, and thus the display quality can be improved.

Other applications, advantages, alternations, modifica-
tions, or equivalents to the disclosed embodiments are obvi-
ous to those skilled in the art.
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What is claimed is:

1. A method for a stereoscopic display system having a
display panel containing an array of display units and a plu-
rality of stereoscopic devices coupled to the display panel to
effect three-dimensional (3D) display, the method compris-
ing:

receiving a 3D image to be displayed on the array of dis-

play units, the 3D image containing a left image and a
right image and the display units containing left display
units for the left image and right display units for the
right image;

determining original display values for the display units to

display the 3D image;

determining a coupling relationship between the display

units and the stereoscopic devices;

determining a crosstalk condition based on the coupling

relationship between the display units and the stereo-
scopic devices;

adjusting the original display values of display units based

onthe coupling relationship, the crosstalk condition, and
the original display values of both the left display units
and the right display units such that the crosstalk condi-
tion is cancelled; and

displaying the 3D image using the adjusted display values

of the display units.

2. The method according to claim 1, wherein determining
the coupling relationship further includes:

determining whether an even number of display units cor-

respond to a stereoscopic device or an odd number of
display units correspond to a stereoscopic device.

3. The method according to claim 2, wherein determining
the crosstalk condition further includes:

when an even number of display units correspond to a

stereoscopic device, determining the crosstalk condition
as crosstalk between left display units and right display
units; and

when an odd number of display units correspond to a

stereoscopic device, determining the crosstalk condition
as crosstalk between spare display units of the display
units and the left display units and between the spare
display units and the right display units.

4. The method according to claim 3, wherein adjusting the
original display values of display units further includes:

when an even number of display units correspond to a

stereoscopic device, adjusting the original display val-
ues of the left display units based on the original display
values of the right display units, and adjusting the origi-
nal display value of the right display units based on the
left display units such that the crosstalk condition
between the left display units and the right display units
is cancelled.

5. The method according to claim 4, wherein the display
unit is a display pixel and the display value is intensity of the
display pixel, provided that the intensity of a left display pixel
is L, the intensity of a right display pixel is R, and a crosstalk
ratio between the left display pixel and the right display pixel
is o, and adjusting the original display values of display units
further includes:

determining coefficient

[e2

N=——
1-a?

and coefficient
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-continued
1 .
T 1-a?

adjusting the intensity of the left display pixel as (M*[.—
N*R); and
adjusting the intensity of the right display pixel as (M*R~
N*L).
6. The method according to claim 5, wherein coefficient M
and coefficient N are determined based on:

(M*R-N*LY*0+(M*L-N*R)=L; and

(M*L-N*RY*0+(M*R-N*L)=R.

7. The method according to claim 5, wherein:
coefficient M is 1.0; and
coefficient N is .
8. The method according to claim 3, wherein adjusting the
original display values of display units further includes:
when an odd number of display units correspond to a
stereoscopic device, setting display values of the spare
display units based on the original display values of the
left display units and the right display units, adjusting
the original display values of'the left display units based
on the original display values of the right display units,
and adjusting the original display value of the right
display units based on the left display units such that the
crosstalk condition between the spare display units and
the left display units and the crosstalk condition between
the spare display units and the right display units are
cancelled.
9. The method according to claim 8, wherein the display
unit is a display pixel and the display value is intensity of the
display pixel, provided that the intensity of a left display pixel
is L, the intensity of a right display pixel is R, y is a coefficient,
the intensity of a spare display pixel between the left display
pixel and the right display pixel is B, and, adjusting the
original display values of display units further includes:
setting the intensity of the spare display pixel B as
B=(y*L+y*R);

determining coefficient M=1.0+0.5y and -coefficient
N=0.5y;

adjusting the intensity of the left display pixel as (M*[.—
N*R); and

adjusting the intensity of the right display pixel as (M*R~
N*L).

10. The method according to claim 9, wherein coefficient
M and coefficient N are determined based on:

(M*L-N*R)+0.5(y*L+y*R)=L+0.5y*L; and

(M*R-N*L)+0.5(y*L+y*R)=R+0.5y*R.

11. The method according to claim 9, wherein
coefficient y is 0.5
coefficient M is 1.25; and
coefficient N is 0.25.
12. A stereoscopic display system, comprising:
a display panel containing an array of display units,
a plurality of stereoscopic devices coupled to the display
panel to effect three-dimensional (3D) display; and
a controller configured to:
receive a 3D image to be displayed on the array of
display units, the 3D image containing a left image
and a right image and the display units containing left
display units for the left image and right display units
for the right image;
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determine original display values for the display units to
display the 3D image;

determine a coupling relationship between the display
units and the stereoscopic devices;

determine a crosstalk condition based on the coupling
relationship between the display units and the stereo-
scopic devices;

adjust the original display values of display units based
on the coupling relationship, the crosstalk condition,

and the original display values of both the left display 10

units and the right display units such that the crosstalk
condition is cancelled; and

display the 3D image using the adjusted display values
of the display units.

13. The stereoscopic display system according to claim 12,
wherein, to determine the coupling relationship, the control-
ler is further configured to:

determine whether an even number of display units corre-

spond to a stereoscopic device or an odd number of
display units correspond to a stereoscopic device.

14. The stereoscopic display system according to claim 13,
wherein, to determine the crosstalk condition, the controller
is further configured to:

when an even number of display units correspond to a

stereoscopic device, determine the crosstalk condition
as crosstalk between left display units and right display
units; and

when an odd number of display units correspond to a

stereoscopic device, determine the crosstalk condition
as crosstalk between spare display units of the display
units and the left display units and between the spare
display units and the right display units.

15. The stereoscopic display system according to claim 14,
wherein, to adjust the original display values of display units,
the controller is further configured to:

when an even number of display units correspond to a

stereoscopic device, adjust the original display values of
the left display units based on the original display values
of the right display units, and to adjust the original
display value of the right display units based on the left
display units such that the crosstalk condition between
the left display units and the right display units is can-
celled.

16. The stereoscopic display system according to claim 15,
wherein the display unit is a display pixel and the display
value is intensity of the display pixel, provided that the inten-
sity of a left display pixel is L, the intensity of a right display
pixel is R, and a crosstalk ratio between the left display pixel
and the right display pixel is . and, to adjust the original
display values of display units, the controller is further con-
figured to:

determine coefficient

T1-a?
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and coefficient

T2

adjust the intensity of the left display pixel as (M*L-N*R);
and
adjust the intensity of the right display pixel as (M*R~-
N*L).
17. The stereoscopic display system according to claim 16,
wherein coefficient M and coefficient N are determined based
on:

(M*R-N*LY*0+(M*L-N*R)=L; and

(M*L-N*RY*0+(M*R-N*L)=R.

18. The stereoscopic display system according to claim 14,
wherein, to adjust the original display values of display units,
the controller is further configured to:

when an odd number of display units correspond to a

stereoscopic device, set display values of the spare dis-
play units based on the original display values of the left
display units and the right display units, to adjust the
original display values of the left display units based on
the original display values of the right display units, and
to adjust the original display value of the right display
units based on the left display units such that the
crosstalk condition between the spare display units and
the left display units and the crosstalk condition between
the spare display units and the right display units are
cancelled.

19. The stereoscopic display system according to claim 18,
wherein the display unit is a display pixel and the display
value is intensity of the display pixel, provided that the inten-
sity of a left display pixel is L, the intensity of a right display
pixel is R, v is a coefficient, the intensity of a spare display
pixel between the left display pixel and the right display pixel
is B, and, to adjust the original display values of display units,
the controller is further configured to:

set the intensity of the spare display pixel B as B=(y*L+

T*R):

determine coefficient M=1.0+0.5y and coefficient N=0.5y;

adjust the intensity of the left display pixel as (M*L-N*R);

and

adjust the intensity of the right display pixel as (M*R~-

N*L).

20. The stereoscopic display system according to claim 19,
wherein coefficient M and coefficient N are determined based
on:

(M*L-N*R)+0.5(y*L+y*R)=L+0.5y*L; and
(M*R-N*L)+0.5(y*L+y*R)=R+0.5y*R.
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